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TYROSINE AMINOTRANSFERASE IN AKR/J ALBINO AND C57BL/6J 
BLACK MOUSE SKIN 
SEYMOUR H. POMERANTZ, PH.D., AND JEAN P-C. Ll, M.S. 
Department of Biological Chemistry, University of Maryland School of Medicine, Baltimore, Maryland U.S.A. 
L-Tyrosine aminotransferase is present in a high speed 
supernatant fraction of skin homogenate of AKR/J al-
bino and C57BL/6J black mice. The conversion of tyro-
sine to p-hydroxyphenylpyruvate was shown to be cat-
alyzed by an aminotransferase by the following obser-
vations: the reaction was partially dependent on the 
presence of low concentrations of a-ketoglutarate; cat-
alase was ineffective in increasing the yield of p-hydrox-
yphenylpyruvate; there was potent inhibition by typical 
inhibitors of pyridoxal phosphate enzymes and of rat 
liver tyrosine aminotransferase; there was no inhibition 
by inhibitors of L-amino acid oxidase; and there was no 
oxidation of £-leucine, the best substrate for rat kidney 
L-amino acid oxidase. The aminotransferase was stimu-
lated by mercaptoethanol and was inhibited by high 
concentrations of a-ketoglutarate. The apparent Km for 
tyrosine was 5 x 10-3 M and the molecular weight, deter-
mined by sucrose density gradient centrifugation, was 
150-200,000. Dopa was also transaminated by the crude 
enzyme. No tyrosine aminotransferase could be detected 
in extracts of hamster melanoma. 
Transamination in the skin of man or animals is the subject 
of only 4 reports [1-4) all of which concern alanine and aspartic 
aminotransferases. In this paper we report the presence of £-
tyrosine aminotransferase in extracts of albino and pigmented 
mouse skin. 
MATERIALS AND METHODS 
Fresh frozen skin from albino (AKR/J) or black (C57BL/6J) mice, 
6-8 days old, was obtained from the Jackson Laboratory (Bar Harbor, 
Maine). The skin was stored in the frozen state until used. All radio-
active substrates were obtained from Amersham-Searle (Arlington 
Heights, Illinois). The following were obtained from Sigma: p-hydrox-
yphenylpyruvate (PHPP), pyridoxal phosphate, isonicotinic acid hy-
drazide, aminooxyacetic acid, p-hydroxyphenylpyruvic acid, 3,4-dihy-
droxyphenylacetic acid and rabbit muscle glyceraldehyde phosphate 
dehydrogenase. Catalase and Escherichia coli alkaline phosphatase 
were purchased from Worthington; Deeminite, a mixed bed ion ex-
change resin, from VWR; hydroxylamine hydrochloride from Fisher; 
and a-ketoglutaric acid from Calbiochem. Amicon pressure cells and 
membranes were purchased from the Amicon Corp. (Lexington, Mass.). 
Preparation of Skin Homogenate 
Frozen albino or black skin was thawed, scraped with a scalpel blade 
to remove much of the underlying fat, weighed, and minced very fine 
with a scissors. The mince was then mixed with a threefold volume of 
0.003 M sodium phosphate buffer, pH 6.8 and homogenized in ice with 
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a Sorvall Omni-Mixer for a total of 3 min. The homogenate was then 
stirred overnight at 4° and centrifuged at 105,000 g for 1 hr. The 
supernatant was poured off and recentrifuged for another tu at 105,000 
g. The supernatant from this operation (HSS) generally had a protein 
content of about 10-16 mg/rnl as measured by the method of Lowry et 
a! [5]. The HSS was used directly or frozen in a Dry Ice bath and stored 
at -60°. 
PHPP was formed in a standard incubation medium containing, at 
37°, L-tyrosine (1 f.lmole); tris(hydroxymethylaminomethane (Tris) Cl, 
pH 7 (10 f.lmole); HSS (0.20 rnl, equivalent to about 66 mg skin); in a 
total volume of 0.7 to 1.2 rnl. The incubation time was generally 
between 15 min and 3 hr. 
PHPP was frequently assayed by the method of Diamondstone [6) 
in which PHPP was converted to PHB. In these experiments the 
reaction was stopped by the addition of 0.4 rnl 5 N NaOH followed by 
an incubation for 30 min at room temperature. Water was added to 
give a final volume of 2 rnl and the solution was read immediately on 
a Zeiss PMQ II spectrophotometer at 331 nm against a blank which 
was prepared in the same way as the experimental sample except that 
tyrosine was added after the addition of 5 N NaOH. A standard curve 
was constructed by the addition of known amounts of PHPP to blank 
reaction tubes before addition of tyrosine and 5 N NaOH. 
Another assay of PHPP was developed by the use of [2,3-side chain-
3H]L-tyrosine (about 1 x 106 cpm) and modification of a method first 
suggested by Litwack and Squires [7]. This method depends on the fact 
that the tritium atom in the 2-position of the side chain is lost during 
the conversion of tyrosine to PHPP. After stopping the reaction with 
20% HP03 (0.1 rnl) the mixture was passed through a 1 X 6 em column 
of Deeminite, a mixed bed ion exchange resin, and the 3HOH which 
passed through the column was counted in a Packard Model3300 liquid 
· scintillation counter. The radioactivity was shown to be in 3HOH by 
evaporation of random samples. In order to rule out the possibility that 
some of the 3HOH produced by the HSS of black skin was derived from 
the action of tyrosinase as a result of the formation of dopachrome, 
control experiments were done with [3,5-ring-3H]L-tyrosine in the 
presence and absence of L-dopa (0.15 f.lmole) . No tyrosine hydroxylating 
activity of tyrosinase was observed in the absence of dopa. 
A third assay for PHPP was used occasionally in albino skin. It 
depended on the use of [3,5-ring3H]L-tyrosine (about 1 x 106 cpm) in 
the reaction. Since the tyrosinase reaction in albino skin is very low, 
passage of the acidified reaction mixture through a 1 X 6 em column of 
Dowex 50 (H+) gave an eluate that contained only [3,5-ring-3H]PHPP. 
The radioactivity in a blank or a boiled HSS control was subtracted 
from all samples. 
A further confirmation of PHPP as the product was obtained by 
formation of the 2,4-dinitrophenylhydrazone of [3,5-ring-3H]PHPP 
formed from [3,5-ring-3H]L-tyrosine. A large scale reaction was carried 
out for 3 hr at 37° with [3,5-ring-3H)L-tyrosine (6 !'mole; 6 X 106 cpm) ; 
Tris Cl, pH 7 (60 fLmole); and HSS (2.4 rnl; equivalent to 800 mg skin) 
in a total volume of 3.6 rnl . The mixture was chilled in ice to stop the 
reaction and then passed through an Amicon pressure cell containing 
a UM-10 filter to remove the protein constituents. To the filtrate was 
added 2 rnl of a solu tion of PHPP (10 mg total) dissolved in 0.05 M 
NaHC03. A saturated solution of 2,4-dinitrophenylhydrazine (in 2 N 
HCI) was added dropwise until a precipitate appeared. The solution 
was then incubated at 37° for 20 min, at room temperature for 2 hr, 
and finally at 4 o overnight. The crystals were removed by centrifuga-
tion, washed twice with water, and dissolved in 0.20 rnl ethyl alcohol. 
About 0.10 rnl was spotted on paper along with spots of authentic 
DNPH of PHPP and L-tyrosine. Ascending chromatography was pe).'-
formed in a solvent system composed of n-butyl alcohol: ethyl alcohol: 
ammonia (0.5 N) ::70:10:20. The strip containing the standard DNPH 
was dipped into a solution of 2% NaOH in 90% ethyl alcohol and the 
tyrosine strip was developed with ninhydrin. The area of the 3H-DNPH 
corresponding to the standard DNPH was cut out and eluted with 
ethyl alcohol. One-fourth of the sample was rechromatographed in the 
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same solvent while one-fourth was chromatographed in t-butyl alcohol; 
n-butyl alcohol: H 20::1:1:1. Radioactive traces were produced with a 
Packard Model 7201 strip scanner. 
An estimate of the molecular weight of the aminotransferase was 
obtained by sucrose density gradient centrifugation. Albino HSS (17 
ml) was concentrated to 2.7 ml under N2 in an Amicon pressure cell 
using a PM-10 fllter. The sample (2.6 ml) was layered on a continuous 
5% to 25% sucrose gradient (36 ml) . Similarly, samples of E. coli alkaline 
phosphatase (465 llg in 2.6 ml 0.003 M phosphate) and glyceraldehyde 
phosphate dehydrogenase (540 !lg in 2.6 ml 0.003 M phosphate) were 
layered on 2 additional gradients to serve as molecular weight stan-
dards. The tubes were centrifuged in a Beckman Spinco SW27 rotor at 
27,000 rpm for 18 hr. Approximately 31 fractions were collected from 
each tube. The fractions from the tube containing the skin HSS were 
assayed by incubating 0.30 ml from each fraction at 37° with (3,5-
rin!fH]L-tyrosine (1.00 llmole; 4.04 X 105 cpm) and Tris Cl, pH 7 (10 
llmole) in a total volume of 1.25 ml. The PHPP formed was collected 
by passing the mixture through a column of Dowex 50. The fractions 
from the tube containing alkaline phosphatase were assayed spectro-
photometrically at 410 nm using 20 Ill aliquots from each fraction and 
p-nitrophenyl phosphate as substrate. Glyceraldehyde phosphate de-
hydrogenase was assayed as described [8] on 40 ~ aliquots of each 
fraction. 
RESULTS 
Evidence that PHPP is Formed From Tyrosine 
Several lines of evidence were obtained to prove the forma-
tion of PHPP. Figure l shows spectra typical of many observed 
when the reaction mixture was stopped with 5 N NaOH in order 
to convert any PHPP to PHB. It is clear that the spectra 
observed by treatment of the reaction with NaOH is very 
similar to the spectra observed by similar treatment of authen-
tic PHPP. 
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FIG 1. Spectra of product formed by incubation of HSS with L-
tyrosine compared with spectra obtained with known amounts of p-
hydroxyphenylpyruvate (PHPP). Tyrosine was incubated in a volume 
of 0.70 ml under conditions described under Materials and Methods. 
T~e reactions were stopped with 0.4 ml 5 N NaOH after 40, 60, and 90 
mm and each was read against a blank treated in the same way except 
that tyrosine was added just after the NaOH. For the standards, blanks 
were made in the same way except that an appropriate amount of 
PHPP was added just before the NaOH, with tyrosine again added 
after the NaOH. 
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FIG 2. Comparison of rate of formation of p-hydroxyphenylpyruvate 
by treatment of reaction mixture with NaOH to form p-hydroxyben-
zaldehyde (PHB) and by formation of 3HOH from (2,3-side chain-3H] 
L-tyrosine. Each assay was in a volume of 1.2 ml according to conditions 
described under Materials and Methods. One set contained L-tyrosine 
(1 llmole) and the other contained [2,3-side chain-3H]L-tyrosine (1 
llmole; 8.47 X 105 cpm). The tubes to be assayed by conversion to PHB 
were stopped with 0.4 ml 5 N NaOH while the reactions containing 3H 
were stopped with 0.1 ml 20% HP03• 
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FtG 3. Paper chromatographic identification of 2,4-dinitrophenylhy-
drazone of [3,5-ring-3H)p-hydroxyphenylpyruvate formed from [3,5-
ring-3H]L-tyrosine. Full details are given in Materials and Methods. 
Rows A and Bare the result of chromatography inn-butyl alcohol:ethyl 
alcohol:ammonia (0.5 N)::70:10:20. Row C is the result of chromatog-
raphy in t-butyl alcohol t-butyl alcohol: n-butyl alcohol:H20::1:1:1. 
The formation of PHPP was also detected by measuring the 
production of 3HOH from [2,3-side chain-3H]L-tyrosine. In a 
representative experiment shown in Fig 2 the reaction was 
carried out in parallel using either 3H- or nomadioactive tyro-
sine. The 2 independent methods yield comparable time courses 
for the formation of PHPP. 
A qualitative detection of PHPP was successfully attempted 
by conversion of PHPP to its DNPH derivative. As shown in 
Fig 3 there was a close association, in 2 solvent systems, between 
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the labeled derivative from the reaction mixture and authentic 
DNPH of PHPP. 
Control experiments were done to investigate whether PHPP 
was itself degraded by albino HSS. The data in Table I show 
that any loss in PHPP during the 2 hr incubation was the result 
of nonenzymatic degradation. 
Evidence that PHPP is Formed by Tyrosine 
Aminotransferase Rather than L-Amina Acid Oxidase 
Tyrosine aminotransferase requires a-ketoglutarate as a co-
substrate. In the initial experiments no a-ketoglutarate was 
present. Also it is frequently necessary to add pyridoxal phos-
phate to even crude enzymes to obtain any activity [9]. Table 
II summarizes data from an experiment testing the effects of 
dialysis of the HSS and addition of ex-ketoglutarate and pyri-
doxal phosphate to the incubation. Although dialysis causes a 
loss of 41% of the activity addition of 0.10 or 0.25 !!mole ex-
ketoglutarate restored the activity to within about 14% of the 
original nondialyzed value. However, high concentrations of a-
ketoglutarate were clearly inhibitory: the addition of 2 !!mole 
inhibited 62%. In a separate experiment (not shown) 5 !!mole 
inhibited completely. In this experiment even nondialyzed HSS 
was stimulated by 0.50 !!mole a-ketoglutarate (27%). In 2 other 
experiments (not shown) the stimulation of nondialyzed HSS 
by 0.50 !!mole a-ketoglutarate was 47 and 61%. Pyridoxal phos-
phate had no stimulatory activity with either nondialyzed or 
dialyzed HSS; in fact it was somewhat inhibitory when added 
to dialyzed HSS. 
If PHPP were synthesized by action of an L-amino acid 
oxidase, H20 2 would also be a product of the reaction and would 
TABLE I. Lack of breakdown of PHPP" by albino HSS 
PHPP (5, 10, or 20 p.g) was incubated in a volume of 1.2 ml at 37° 
for 2 hr in the presence of Tris" Cl, pH 7 (10 p.mole) in the presence or 
absence of 0.20 ml HSS. The disappearance of PHPP was judged by 
conversion to PHB< as described in Materials and Methods and 
compared with the amount of PHPP present at zero time. 
PHPP incubated 
p.g 
5 
10 
20 
+HSS 
22.4 
15.9 
7.2 
" PHPP = p-hydroxyphenylpyruvate 
1
' Tris = tris(hydroxymethyl)aminomethane 
t PHB = p-hydroxybenzaldehyde 
% loss 
17.6 
9.1 
7.5 
-HSS 
TABLE II. Effects of dialysis of HSS and the presence of a-
hetoglutarate and pyridoxal phosphate on formation of PHPP 
HSS (0.20 ml) was incubated at 37° with Tris" Cl, pH 7 (10 p.mole), 
[2,3-side chain-"H]L-tyrosine (1.0 p.mole; 5.02 x 105 cpm), and either 
a-ketoglutarate or pyridoxal phosphate (0.1 p.mole) in a total volume 
of 1.2 ml for 90 min. Dialyzed HSS was prepared by overnight dialysis 
against 0.003 M phosphate, pH 6.8. 3HOH was counted as indicated in 
Materials and Methods. 
a KG Pyridoxal Phos. Dialyzed HSS Nondialyzed HSS 
JJmO]e 0.10 JJmOJe JJmole PHPP1' 
0.10 
0.10 
0.25 
0.25 
0.50 
0.50 
2.00 
2.00 
+ 
+ 
+ 
+ 
+ 
0.0266 
0.0242 
0.0394 
0.0318 
0.0385 
0.0346 
0.0336 
0.0272 
0.0101 
0.0132 
a Tris = tris(hydroxymethyl)aminomethane 
"PHPP = p-hydroxyphenylpyruvate 
0.0455 
0.0508 
0.0576 
0.0583 
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TABLE Ill. Effect of catalase on formation of PHPP 
HSS (0.20 ml) was incubated at 37° with Tris" Cl, pH 7 (20 p.mole), 
[2,3-side chain-3H ]L-tyrosine (1.0 p.mole; 9.61 x 105 cpm) and either 
no or 50 p.g of catalase (1200 units) in a total volume of 1.2 ml for the 
time indicated. 3 HOH was counted as indicated in Materials and 
Methods. 
Time of Incubation 
min 
PHPP" Formed 
JJmO]e 
60 
60 
90 
90 
+ 
+ 
"Tris = tris(hydroxymethyl)aminomethane 
"PHPP = p-hydroxyphenylpyruvate 
0.0150 
0.0173 
0.0230 
0.0238 
TABLE IV. Effects of inhibitors of pyridoxal phosphate enzymes and 
of tyrosine aminotransferase on formation of PHPP 
HSS (0.20 ml) was incubated for 90 min at 37° with Tris• Cl, pH 7 
(10 /lmole) , [2,3-side chain-3H)L-tyrosine (1.0 llmole; 6.87 X 105 cpm), 
and 1 of the inhibitors at the indicated concentration in a volume of 
1.2 mi. 3HOH was counted as indicated in Material and Methods. 
Compound 
Aminooxyacetic acid 
Hydroxylamine 
Isonicotinic acid hydrazide 
p-Hydroxyphenylacetic acid 
3,4-Dihydroxyphenylacetic acid 
Concentration 
M 
8.3 X 10- 5 
4.2 x 10-• 
4.2 X 10- 3 
8.3 x 10-s 
4.2 x 10- • 
4.2 x 10- 3 
8.3 x 10- • 
4.2 x 10- 3 
4.2 x 10- " 
4.2 x 10- 3 
a Tris = tris(hydroxymethyl)aminomethane 
Inhibition 
% 
39 
50 
100 
44 
67 
79 
30 
45 
68 
72 
probably destroy some of the PHPP. Addition of catalase 
should decompose any H202 and thereby lead to an increase in 
· PHPP. The data of Table III show, however, that catalase had 
no effect on the yield of PHPP. 
Other evidence as to the nature of the enzyme was derived 
from a study of the actions of various inhibitors. The data 
summarized in Table IV show the inhibition obtained by 2 
classes of compounds: (a) inhibitors of pyridoxal phosphate 
enzymes [10,11] (aminooxyacetic acid, hydroxylamine, and 
isonicotinic acid hydrazide) ; and (b) inhibitors of tyrosine ami-
notransferase [12] (p-hydroxyphenylacetic acid and 3,4-dihy-
droxyphenylacetic acid). It is clear that the 3 general inhibitors 
of pyridoxal phosphate enzymes were quite effective here also. 
p-Hydroxyphenylacetic acid and 3,4-dihydroxyphenylacetic 
acid were mildly inhibitory to PHPP formation as they are for 
rat liver tyrosine aminotransferase (74% at 1.2 X 10-2 M and 
88% at 3 X 10- 3 M, respectively [12]). 
Several compounds which are good inhibitors of snake venom 
L-amino acid oxidase,-benzoic acid, p-amino benzoic acid, and 
salicylic acid [13]-did not inhibit formation of PHPP when 
present at 8.;3 X 10-• M. Furthermore, L-leucine, which is 
oxidized 10 times faster than L-tyrosine by kidney L-amina 
acid oxidase [14], did not inhibit production of PHPP. In a 
direct test, incubation of L-leucine (1.00 !!mole) with HSS (0.20 
rnl) for 1 hr yielded no a-ketoisovaleric acid as judged by the 
assay method of Waldman and Burch [15] . 
Thus the weight of the evidence favors the hypothesis that 
a tyrosine aminotransferase in skin converts L-tyrosine to 
PHPP. 
Mercaptoethanol stimulated the formation of PHPP. Al-
though much smaller concentrations usually had some effect, 
reproducible and maximum stimulation was observed with a 
concentration of 0.021 M (Fig 4). The data also show that a-
ketoglutarate (0.50 11mole) had no significant stimulation above 
that produced by mercaptoethanol alone. 
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Km for Tyrosine 
The apparent Km for tyrosine was found to be about 5x 10-3 
M (Fig 5), whether measured in the presence or absence of ex-
ketoglutarate and mercaptoethanol. The estimate is subject to 
a good deal of error because the low solubility of tyrosine 
prevents the use of satw·ating concentrations. The Km for 
tyrosine with rat liver tyrosine aminotransferase is about 1.5 
X 10- 3 M [16). 
Dopa as a Substrate 
Since dopa is a substrate for rat liver tyrosine aminotrans-
ferase [12], the possibility was explored that dopa was transa-
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FIG 4. Effects of a-ketoglutarate and mercaptoethanol on the rate of 
formation of p-hydroxyphenylpyruvate. The basic incubation medium 
at 37° contained [2,3-side chain-3H]L-tyrosine (1 ~-tmole; 1.87 x 106 
cpm); tris(hydroxymethyl)aminomethane Cl, pH 7 (10 ~-tmole); and 
albino HSS (0.20 ml) in a total volume of 1.20 ml. The additions were 
a-ketoglutarate (8 - - 8 ), 0.50 ~-tmole; mercaptoethanol (0- -0) , 25 
~-tmole; or a-ketoglutarate (0.50 ~-tmo le) and mercaptoethanol (25 ~-tmole) 
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FIG 5. Km for tyrosine. Each incubation mixture at 37° contained 
[2,3-side chain-"H]L-tyrosine (1.54 X 106 cpm); mercaptoethanol (25 
~-tmole); tris(hydroxymethyl) aminomethane Cl, pH 7 (10 ~-tmole); ex-
ketoglutarate (0.50 ~-tmole); £-tyrosine, at concentrations indicated on 
the figure; in a final volume of 1.40 ml. aHOH was counted in the eluate 
after passage of the reaction mixture through Deeminite. The line was 
drawn by the method of least squares. 
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FIG 6. (A) Conversion of L-dopa to 3,4-dihydroxyphenylpyruvate. 
Albino HSS (0.50 ml) was incubated at 37° with [2,3-side 
chain-3H]-L-dopa (1.00 ~-tmole; 8.82 X 105 cpm) and 
tris(hydroxymethyl)aminomethane (Tris) Cl, pH 7 (10 f.tinOle) in a total 
volume of 1.20 ml. 3HOH was isolated by the procedure given in 
Materials and Methods. (B) Formation of p-hydroxyphenylpyruvate 
by black mouse skin HSS. HSS (0.20 ml) prepared from C57BL/ 6J skin 
homogenate was incubated at 37° with [2,3-side chain-'1H]L-tyrosine 
(1 ~-tmole; 1.24 X 106 cpm) and Tris Cl, pH 7 (10 ~-tmole) in a total volume 
of 1.00 ml. 3HOH was isolated as given in Materials and Methods. 
minated to 3,4-dihydroxyphenylpyruvate by albino HSS. [2,3-
side chain-3H)L-Dopa was used as a substrate and 3HOH was 
counted after passage of the reaction mixture through Deem-
inite. Fig 6A shows that dopa was converted to the correspond-
ing ketoacid by albino HSS at twice the rate of conversion of 
tyrosine to PHPP. However, we cannot say from this data that 
tyrosine and dopa are substrates of the same aminotransferase. 
PHPP Formation by Black Mouse Skin HSS 
The aminotransferase is also present in HSS from C57BL/ 6J 
skin. The data in Fig 6B show that the rate of formation of 
PHPP by black skin HSS is about equal to the rate in albino 
skin. Control experiments were performed by incubating black 
skin HSS with [3,5-ring-3H)L-tyrosine; they showed· that no 
tyrosinase activity was detected in 90 min in the absence of a 
catalytic amount of £-dopa. Consequently, the 3HOH obtained 
from [2,3-side chain-3H)L-tyrosine could not have arisen from 
the formation of dopachrome. 
Molecular Weight Estimation of Tyrosine Aminotransferase 
The molecular weight of albino skin tyrosine aminotrans-
ferase was estimated by centrifugation through a sucrose den-
sity gradient and comparison with glyceraldehyde phosphate 
dehydrogenase and bacterial alkaline phosphatase as standards. 
The mathematical relationship used was [17): 
[ 
Mol. wt. standard ]2/ 3 Peak vol. standard 
Mol. wt. aminotrans. = Peak vol. aminotrans. 
In the example shown in Fig 7, the molecular weight of the 
aminotransferase was 154,000 using alkaline phosphatase as 
standard and 204,000 using glyceraldehyde phosphate dehydro-
genase. In other experiments the estimates were 179,000 and 
142,000 using alkaline phosphatase as standard. By this crude 
estimate the molecular weight of skin aminotransferase is in 
the range of 150-200,000. This compares with an estimate of 
115,000 for the rat liver enzyme [18]. 
Absence of Tyrosine Aminotransferase in Melanoma HSS 
In order to determine whether melanocytes contain the ami-
notransferase, 9.5 g of frozen hamster melanoma was thawed-
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FIG 7. Sucrose density gradient centrifugation. Full details are given 
in Materials and Methods. 
and homogenized in 28.5 ml 0.003 M sodium phosphate, pH 6.8. 
After centrifugation at 29,000 rpm for 1 hr the HSS was assayed 
for tyrosine aminotransferase with [2,3-side chain-3H]L-tyro-
sine. No transaminase activity was detected, but the rate of 
tyrosine hydroxylation due to tyrosinase (dopa-dependent) was 
3.27 ILmole/hr/ml. TyTosine aminotransferase is stable for at 
least 1 yr in frozen skin so it is unlikely that its absence from 
melanoma was due to inactivation dUTing storage. 
DISCUSSION 
We report h ere the presence of tyrosine aminotransferase in 
the skin of both albino and black mice. In order to be certain 
that an aminotransferase was responsible for the conversion of 
L-tyrosine to PHPP it was necessary to rule out the action of . 
L-amino acid oxidase. This was done by making the following 
observations: (1) After dialysis of the HSS, the addition of a 
small amount of a-ketoglutarate stimulated the conversion. (2) 
Catalase had no effect on the formation of PHPP; if PHPP 
were generated by an L-amino acid oxidase H202 would also be 
produced and it would destroy some of the PHPP. (3) inhibitors . 
of pyridoxal phosphate enzymes (aminooxyacetic acid, hydrox-
ylamine, and isonicotinic acid hydrazide) severely inhibited the 
formation of PHPP. (4) p-Hydroxyphenylacetic acid and 3,4-
dihydroxyphenylacetic acid, mild inhibitors of rat liver tyrosine 
aminotransferase, were similarly inhibitory to the reaction in 
mouse skin. (5) Several inhibitors of L-amino oxidase (benzoic 
acid, p-aminobenzoic acid, and salicylic acid) did not inhibit the 
conversion of tyrosine to PHPP. (6) L-leucine, the best sub-
strate for the rat kidney L -amino acid oxidase, was not con-
verted to the keto acid by mouse skin and did not inhibit the 
formation of PHPP. 
Some other properties of the tyrosine aminotransferase in 
mouse skin resemble those of other tyrosine aminotransferases. 
The apparent Km for the skin enzyme (about 5 X w-3 M) may 
be compared with determinations of 1.43 X w-a M and 1.67 X 
10- 3 M for the rat liver tyrosine aminotransferase (16), depend-
ing on the assay. Since the reaction is complicated and multi-
step, the value reported here for skin aminotransferase is only 
tentative. The enzyme would have to be further purified before 
the reaction could be studied with changes in the concentrations 
of pyridoxal phosphate and a-ketoglutarate. 
Kenney [9] reported that rat liver tyrosine aminotransferase 
was inhibited by sulfhydryl reagents and that the inhibition 
was reversed by cysteine and glutathione. Kenney reasoned 
that the activity of the rat liver enzyme might be affected by 
the ratio of oxidized to reduced -SH groups. In this context, the 
activation of the skin enzyme by mercaptoethanol may be the 
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result of the reduction of 1 or more -SH groups required for 
enzymatic activity. 
The inhibition observed at high er concentrations of a-keto-
glutarate has not been seen with rat liver tyrosine amin_otrans-
ferase [9,16] but such an inhibition was reported with the 
enzyme from dog liver (19]. 
Our molecular weight estimate of 150-200,000 is higher than 
the most recent estimate of 115,000 [18] for the rat liver enzyme. 
However, these authors also report that aggregates of the 
enzyme appeared as minor components on acrylamide gels run 
with the homogeneous rat tyrosine aminotransferase. Such 
aggregation could also occur in th ese crude skin preparations. 
The enzyme occUTs equally in both black and albino skin, but 
is absent from hamster melanoma. It is thus very likely that 
skin melanocytes contain none of the enzyme. So although 
tyrosinase and tyrosine aminotransferase both compete for t~e 
same substrate, this compartmentation in differen t cell types m 
the skin effectively prevents this competition in vivo. Dopa IS 
also a substrate for transamination by skin HSS. We cannot 
say whether both activities reside in a single enzyme. J aco by 
and LaDu (12] reported that a 500-fold purified tyrosine ami-
notransferase also had activity for dopa, phenylalanine, and 
tryptophan, but these compounds seem not to have been stud-
ied with more highly pUTified preparations. 
The physiological significance of the presence of tyTosine 
aminotransferase in skin may be related to the fact that free 
tyrosine is present in epidermis in moderately high concentra-
tion. Tabachnick and LaBadie (20] report 1.6 ILmole/gm wet 
weight of guinea pig epidermis. The same authors [20], recal-
culating data originally obtained by Ryan [21], show about two-
three times that amount of tyrosine in ra t epidermis. If we 
assume [20] that guinea pig epidermis is 65% moisture and that 
about 10% of the tyrosine is intracellular, the concentration of 
tyrosine within the epidermal cells is at least about 0.5 X 10- 3 
M, about 10% of the Km for tyrosine. This tyrosine is metabolized 
by the transaminase to PHPP, and the latter transported by 
the blood to the liver for fUTther metabolism. 
Tyrosine aminotransferase in mouse skin is probably present 
in epidermis, hair follicle, and sebaceous gland as was found for 
alanine and aspartic aminotransferases [ 4] of human skin. The 
only other skin aminotransferases reported are alanine and 
aspartic aminotransferases in the rat (3] and aspartic amino-
transferase in psoriatic scales [1]. 
The authors acknowledge the expert technical assistance of Mrs. 
Betty Woodley. 
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